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(54) TILT-AND-OUTER SUDE SUN ROOF DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To slowly perform the tilt- 
up operation of a movable panel by sliding a first shoe to 
rock a rear lift link, and sliding a second shoe through a 
connecting rod to rock a front lift link. 
SOLUTION: When the opening part of a roof panel is 
opened, a movable panel 2 is tilted up and slid outward. 
When a first shoe 4 is slid, a rear lift link 61 is rocked 
around a pin 61c to lift up the rear end of the movable 
panel 2. At this time, a connecting rod 63 is rocked 
backward by the rocking operation of the rear lift link 61 
to slide a second shoe member 53 backward. A front link 
62 is rocked counterclockwise and raised, and the 
movable panel 2 is tilted up. The tilt-up operation of the 
movable panel is performed by the action of a cam 
elliptic hole and a pin, and it can be slowly performed by 
setting the form of the cam elliptic hole. 
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TiiW) Sftfi-iP JSK i SET* ^ T WI2 

^nmlffiB 1 0->zL-WJi»»if^(cJ; OSKilljf^r^ 'J 

h'J >i7t. WI2'J^U:7 hU>^7<^:S^|SB^2 0->3.- 
=L-\zm^^nmmii-<T\y-Mzmm'smzmm.-^ri 

[ii*^ 3 ] mmm 2 CO m^u-i h 
v~Mzmm^^\.z-^m-itx.wim^^i^y-H>ifay k 

5 ] wtB5^x -y -mmwm 1 -> 

— tc@5£ snB^ge^^x ;7 i^n-\zm^^-&nrz^x. y ^ 

[0 0 0 1] 
[0 0 0 21 

m^(Dwm ^^£5t5, c:©a«5^;i/h7>K7'i'5'-7. 

^-f H-t)->JU-7^Mt bXtt. USP4. 877. 2 

[0 0 0 3] ctitt, )V--7nit.)v\zm^^ntz^an 

<nmmz^-z>x^m^ntzii^ \^v-)vt. 
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<i$rf^«I$-&^^ 1 <D->3L-RtX^ 2 CD->a-t*#-r 
■5»Pffl5"Jl/h7> h*7'^;5'-X5-1' Klt>Jl/-7^a 

-\zm&^mz^i^^tiB.-D-sjwj/^^)v\zmm-snrzv 
-\"j7h'j>i7t. ^2©i>i-jcjg«)iftic3S:J^$n 

[0 0 0 4] ::©j;'5fj:^jsKfc*5V>T, 7P>h->3.— 
^JSKidf^^-ti-^t. ^2<75~>:i-tcj^fiE$nfc:^7Aft 
10 ?^:i:7□>^'J7 hU>i'(C^ttt.nfctf>'<hCDf^ffltC 
i 0 7 □ > h 'J 7 h U >i7*t->-y i^jcSifjibf^bT^ 

0. pll!i/t;^;i.;0i5^;i/h7<y7<^^i:?5:So CCD^, ^ 

20 bT, ;i/-7/^:*^;i'tcjgj«$nfcBHo«K*iB*^iia:-r 

[0 0 0 5] C:CDfie3l5^g{'*iViT»4, 7 D > h 'J 7 K 
•J >i^(OmWiW)mzJ:^-sJWl/^^JV<Dm^<D^)l' h 7 y 
'J i"J 7 h 'J >i7<D}gf!ii!if^t:i pj»n:^;i/® 
««©U 7 h7-y 7BttC*itt^^Si/1^-;i'OM«t Jl'— 
7 gg P gP^igttC:j3tt ^ 7 /-? t BJllj/t ^ 

jptromwv— ;i/eB«i:<ojibnS'B&±bTraaai5offl 

14*t6«bTiri-5. 
30 [0 0 0 6] 

(^«*««»ib<fc5ir-5gi)si b*^b. ±i3bfetie* 

mm-C$>^ii. ^2O->:a-t©«^JCj:^^109>'^ 

1 h 7 .y 7i<jf^ $ -e- -5 t T # 6 pilb/1 ^;i/CD 

[0 0 0 7] mz. ■Sjm/\^}V<D^)Vh7y 
TKif^SiiDo < 0 t bfcilifPT'ff Vif§-5 J: p tcfS ^ t 

[0 0 0 8] 

(^s<&/»^-r^}t«?)<D^©] ±fegfe*i5WgiS5»^-r 

//-f KU-;KC«bTJi»gfiJ.oS»igffiT* 

oTprs!)/x^-;nciiis$n^ 1 <DzyzL-<DmmWimzji 

0Jgibl&f^T-5'J-V"j7 h'J>i7<i:. BtHB;^J'f K U-;!/ 
tC« bTS»iiftJ.t?Jgl(jiSET&-:? Tfl5ffipHl!»/X;?^;l/ 
(cig ifS $ 2 w -> a. - coffliftiftf^ J: 0 liiijiljf^-r -5 
7 a > h U 7 h U mlSB U -V'J 7 h U t mFlB 

50 m 2 <D->i-i: 2:3)^5 bmitBUir'J 7 h U >i7©Jgi!,i!, 
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(0 0 0 9] :L(D^mffi^mzjin\i. ^i^v-^-s 

-r^. cn{c:J;0. 0iJ;^«. 'J -A^'J :7 h 'J 1 © 

[0 0 10] J;:K>tfi^^\^<\t.. mfS.u:^^f'^>ifay 20 

[0 0 11] J;0»$L<«. «||2S2©->i-«. Sff 

<0^2->3.-gB*ti^#LTi^J5K^n-5« i^t^o 
[0 0 12] J;Oiff*b<tt. mltSm 1 ->3.-S5«coJi 

[0 0 13] iO»*U<«. H5IB5^i-y^^ei«. - 
[0 0 14] 

XJV— y 7^:^)1^ 1 toJW]/^^-)Ul 1 t<Dm<D'>-}Vit.t: 
«g»bTli^, X. ma^l 1®MB#, pIlt)/tt^;P2 

5'-x7'f h'-T'ScitT. )v-y/^^jui9y±{z^m-r 
[0 0 15] ;u-7A:?.;n tcti. ^pgBi 1 wfflil^fc 
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[0 0 161 ^-f Kl^-JUSrttCtt. «J^r->3.-4St/ 
7n>h>/i-5*t, *>*tcjgj5£$n)t^aS:wffiig5ii-4 
1,51 -e->3.-it 3 1 (cistbiatcMi^-fe^&J^^nT 

u-V->3.-4CDp{i®»c«. ^-;i/S^:;^iancM 

t/-5*Aft?t4 2*<Jg«£$tlTVi^o X, CWJ^v-j. 
-4(r«. 'ir-^Jl.^S 2rtlC}fl()S«EtC5£}tSnfc<^ 

-:/;P4 STi^a^^^tiTiJO. c:co^->';U4 3 S:^b 

ttC) . •7D> hv-i— 5ti. ia2;iftl.ib0 3B:O^0 5 

5 3<D2S5S*^e.)ftO. ^1-ffl!>'a.-ffl5*f5 2©I^ffl!l®JC 
«. «^ft7t5 2 a*i}geE;^nT*5»3, rtfl«->i-Si5$* 

5 3 0nfilI®tC«. U-;i'ft#:3&lRjtCMy^-5*AS7X5 
3 a*«}gfigSnTt»<5. dWU-VS^a.— 4RyJ7a> h 
->3.-5«, 'J>i7««t6«:fi-bT"Ii&/^:^;!/2tCjg» 

[0 0 171 U>i7^«6«, hU>i'6 Iv 

7a>hU7 hU 6 2, >yD-y H 

6 z-R.un^^jv^m'iyi^ 6 4*^e^i^$nTti^. 
[0 0 18] /\i^)V^n*)>i7 e, 4\t. m2ts.\,^\^m 

4. 0 6Sy:0 7tc:^$n-5J;-5fc. u— ;ufi^:^i«Gtc 
jltKjatJKfBiSSU^JgttSM bT:fe 0 . nribn:^;!' 2 \Z 

[0 0 19] ^^©n^^ii^T^^ >ifD v H 6 3H. 02. 

»CffilXfc}g««-MbX*SO. ;*f-f Hk-;i'3©v^rL-« 
3 IrttCiiftS^EtCE^^nXl'i^. C03:?^^5^^'> 

gp*t5 3(c^tte,nfce>5 3 b»cx7D> h->3.— 5 
fcai^snxvi^.. 

[0020] •J-\"J7KU>i76 1Ji. 02, 03. 0 
6&l/0 7JCS^$n^J:-5lC. m^(DrBlfl&t>-:5X?*lS] 
b5.:P5V»tcSi^Sn^c^1-«!l'J>i'S*t6 1 aRZ/rtiB! 
'J ><>g8*^6 1 bO2aS75^e.;^0. •J-V'i^a. — 4*p^ 
•J^i'gBWeia. 6 1 b^^T}**i?.tfi-5lcB2e$n 
Xl^i-5. fSi. CCO'J-V'J 7 h'J >i7 6 1 — gB***^^. 
fi£bXfcJ;i>.- CKO'Jir'J^ h"J >i' 6 i <o±)Stt. /1 
^;U3^J#U >ir 6 4«)iigfi5SrafCiBBSntr>6 1 c «C 
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>i7ffl«6 1a, 6 1 b(Cct01**n'5^Ttf>6 1 f 
oTV^^o Ui'S^:!— 5(;D±®^i, D - ^ 6 5 7^i^*^P§ /E 

2 ttf>6 1 e tCDf^fflTtf>6 1 c Sr^l^i^th LXgift 
:i(Dm. D-^tt. Ui'S/n.-4co±ffi±<&e!&b 

[0 02 1] >'n>hU77 h«J>i7 6 02. 03 

5 1, 5 2FBl{c^;^iX^tl^J:'5tcBBB$nTl^ 

6 4(7PMfi!lSrafciBg$n. tf>6 2 at::J:0/t4^;i/3t 
J$U>^:7 6 4(7)t^[)ig (pI»/t:^;i.2<7>W«^0-C^CDB^ 
)^cfcO'^^^Tja-^tf>6 1 c<i: 0^)15) JciHlltigffiJc 
iSSS^nxiJO, T^\t. :7D>hu:7 hu>^6 2tc 

2 cSt/i1^::^tc:Mr/'5tf>6 2 d;0^igtt^nT^D. tf 

\zmwjsmz^^'^nx\^^^. ^KDji'^ummz^o. 

5>:i-m^5 3<^mi)!iit?f^{CJ:0;^A57^:5 3 a^e> 
6 2 dCDf^fflTM^^T^CS 2 a tcfgrt Sn;i;5^ ^Slftfi 

[0 0 2 2] 0 2 7iV^L0 7 fC^^^n-ajze^lC, i^-f H 
iy-J\^3(D^:r.>y^m3 3[H\Z\t. iy-Jl^&^:^\^\zm 

FU-;i/3(7^?3:-/i7}g3 3 0/£gJCtl. mX3 3 

^^3 3 a t^aKpIJg;^^^??®? 1 ditmfSL-^nx\^^ 

X. U-VS^:!— 4(Ctt. 5"x'yi7jS3 3rt(::ffi®S 
nfcggC$3^ 7 2a *fiSA/t5Fx i7 y h 7 2 

\z\t. u-;i/S^:^i^tc]Sffibfc*Ag7>:7 2 bT&^jg^ 
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A*- 7 1 \ZWLn^nrz\d>7 1 bllJ:0:7D>hv'i2.— 
5 (OMV^i^-^^ 5 1 JCHS^nfcy^^^;/ h 5 4 

K 7 2<D*ASr^7 2 b(^ifffi$nfctr>7 1 cA^SW 

ni. ^^??sg7 \ atimcfi3 AAi\z^m\^x\^^^m. 
\z. ')'^i^:2.-7 i(ommmmz^K>tij^^'R7 2htL 

e>7 1 c <!:<^f^fflTfc?>7 1 b S^^nL^iClHlftilif^UX 

^<?>fi^^§^e7 1 ai:«)i^3 3 atSr^flJiL, ZLtWZ^ 
10 0. :7D> h v-zL-ScOil^fillS/ji-SPt* 5 2<7)}ll?)ii!if^ 
SrfflP^&O^^StJ-r^o Z,m. '^:^yi7\yJ^—7 1RZf 
5Fx i7 h 7 2 ;&^*:7 P > h ->i- 4 0[>51^fi(->i — 

g5*t 5 2 (DmmmnF^n^isLZfMm'r^^x. y {/mm ? 
^m^vx^^^o 

[0 0 2 3] 0 1 L0 3 &lfm 8 \Z^^n^J:v 
\Z. HU— ;1/3<D->;l— «3 lic«. ^^^y^8 1 

;5?^lfl!igffiJcs:J#$nxvi^o :i(D^^y^s ^ 
-r Hu~;u3 1 (Dmmmm\z^m\^RrDn^)v^n^) > 

6 4CDMffi!Sra(c:iBe^ftg)iHa:&{cBaP vrz^\ 
20 j»8 1 a3^^JK^3nX(ri-5o C:<7)=t^^^y5^}»8 l.atl. 

't<DmWimmz^K>n:^)v^W')y{7 e 4C7)^>^(c^^t 

bnfctf>6 4 aS:§&tAtlPlig<i:fcj:c>XV^^o h* 
U'-;U3<DPu/i7}»3 4rtJC[i. :7^yi7 8 2 7&^lil&aeE 
(iSBISl^nxVi^o ilo:7*y^8 2^^, ^tt^J^pf^gT^: 
il^S^B 3S:^Ux4^'V^:/5^8 IJCiS^^nxi^^o :y 
-r FU— ;i/3(Z)a^;/i7^g3 4<7)i£glcH. ^^3 4a;^^ 
?g^$n. yyi;%2(Dmm\Z\t. 3 4 a t^flftpj 
te^i:^'&§§e8 1 a?i>^J^^$nXV:^;|>o X. :7^y/7 8 2 

tcli. ?*:^r{c«^^PU/c:7^y:j7«8 2 b;<>^^^$nx 
30 C<^:7^yi7«8 2 bti. »J i'i^a.— 4 tc^frt e>n 

fctf>4 4S:SttAnprSli>&:oXl^-5o :7'yi78 2<Z) 
^'&^g8 2ati. U-^>'^-4(^Si&®jfpfcJ:0 y'^y 
i7}g8 2 btCtr>4 4;0^§^tAne»n'5^:(!iX. iSJ^I* 

8 3&»tta^?&^-a-x, m!K3 4 SLt^^^^mm-^n. 
KDmrnwim^'^mtt^^hmz^-^y^s 

lf)'^^)^iyzL-A\zmi&^n. mz. «^^g8 2a7&^ 
«}^3 4 a±(C&HLXVi>5^{C, tf > 4 4 
8 2 aCOfg**gB5i'<t^SLX^'&9?®8 2 a ^^^^ 3 4 
a^^:»mr^^:tT> «)^3 4at^^LX, ^\-y 
40 5^8 3<DlSIiaf^^^$fJ-r'?)<t*tce>4 47j^t:7^;/i7j^ 
8 2 b*^e>fettttlU, 4^-\'^y^8 1 S/^- 4 e> 

tt. U*\''>j.-4(^SSil!if^JCJ:0:7*yi7 8 2RU^ajS 
1$8 3€:^bX}ilftlftff UX^^^y^«8 1 alce>6 
4aSrSfrtAn, dtllCctO. oJi!iA^-;i/ 2 CDf^i^^iS 
Jtt"^. Cine, ^-^^yf^Sl, >'^yi7 8 2&(:/a^1$ 

8 3ffi'^Wi/^^)V2(Dm^^^W'r^uy{7mms^m 

^LXVi^o 

[0 0 2 4] :;^tcf^ffij(c:::>(/iXi»B^t"^o 
50 [0 0 2 5] 03«, BBPSfl 1 d<^fift/^^;U2 {::cfco 
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-Cfflg^nfcffltt^^r^L. 0 3 a 0 
3 b tt^CD<S9Eia. m3 c\tZ.<Dm^m-V(D^3Lyi7m 

>d7 6 lRCX70>hg7 h'J>i^ 6 2tt, mtifz^m 

<h7K^fCbTl^-5, 'Ji^'J7 h'J>i7 6 l(De>6 1 e 
H. 'Ji'->3.-4©;^3Afi7^:4 2 0aTfir®IC*^7jc¥ 
SR5)-oa^«JC€iBbTli«. 7 P > h 'J 7 h 'J >i7 6 
2©e>6 2c«. 7D> Kv-i-5CD^fi«->a.-ge« 
5 2(^ffl^«7t5 2 a©ftT^tC{!i:«bT*3«3, :7n> 10 
h 'J 7 h'J ^i'.e 2 0tf>6 2 cl«, 7a>hv'i-5 

«K-&?^e7 1 a«, ii^ \^U-)V3<D^:3Lyi;m3 3 CD 
^^3 3 aiLm-^VTyayhi^a.— dCD^mzyzr-m 

Cr)tf>7 1ctt, ^^Ji-^/i/:?'^— h 7 2©;^)AS?^:7 2 
a « »Tfi:S $. ^ *¥S6^i-® ft^iS B U T -5 . 
SIC, ^^>;/5^8 1«. •€-®^^-^' .y^^^S 1 aJC/^^^^JU 
S^Rf'J^i^e 4CDtr>6 4 a<&SttAnTBlf!|/'«^;i/2 20 

2 btC'J-\'->i-4(Dfcr>4 4<Sr§ltAnT^^ y5^8 
1 <i:U-\'->3.— 4i:*:7-;/i7 8 2Rt/til«S#8 3 Sr:/Mx 

3©D-y^S3 4(D^^3 4 a UT+^ S/f^ 

[0 0 2 6] £:w<*«iic:*5V»T, Ki!i«S«*-:3&|p]tffi 

i!)LT'Jr-:/;i/4 3 ^^bT'J-^->3.— 4 S^^'nSI!) 
Sif^^-ar^t, ia9(c*$n-5J:5{c, t>4 4 

tiiy-j{7ms2h<Dm.mM^n&\^xyyc S2istjsm so 

*S-&§^e8 2 aijmXZA a±tc{iMLTV^fj:ViWT, 
a)^#8 3 75t#14^J^-r^ca:«i^C<, ioT, tf>4 
Atliyyi;mB 2 bOM^®?£^0®^T7u/i^«8 2 

5^8 l/5t»:^lCiit(ji))fPbT, 4^-vy5^Jg8 1 
>6 4 a*ttgtttllbToJlbA^;i'2®^)ffi©«J^/0t/SM5 
CONf, t;>6 1ett, ;t>ASA4 2«ftTia 

5 3 HiSiftliif^-ttf . 7D>hg7 hU>i'6 2 

'b«li!llftf^-&-rfCffiin/5:**Tfe*. X. tf>7 1 a 
VS.. AAfi7v:7 2 bW»TfiSC9;1c3FgCi)-^mi!)-r^W 
f, 5"i-yi?U/N*-7 UilHllijKif^li-r. ^•&?^S7 1 
^^^1^3 3 at(7)^^«iftJt^nT7D>h->i-5ro 

[0 0 2 7] 'J-\'->n.-4di;iE^lct«:;5Jc}iiljl!jff-r^ 
01 0(C^$n^J:olC. t;>6 1 e*i*AS?t4 50 
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6 l;5^e>6 1 cSrt|j,£.,{c0i 0 ^SP*th:^lRjfClg»)»i 

**5 2coSi!iftf^*i«*l*nTi^>*;it-r/^^;w3^i#'j 

>i7 6 4*ttii^:^f6]H«jdi;a:l,ico-Cffl^«J»Ctf>6 1 c 

l!lf^tcj;0t;>6 1 d76i^::fy{Ci^i!ibJ;-5i-r -5)<^T, 
3:?ii7 5=-^' >i/n-y h*6 3*i^::^'vjfi!iftf^b. ^2-> 
i-BB«5 3&^:^'\JS«)»)f^f -5). ^:niCJ:0, tf> 
6 2 d*<*A:g?t5 3 a©««^a5iJ-*JiiflU. yuyh 
•J 7 h U 6 2 e> 6 2 b 4'vL^t bTM^ftJ^ 5 2 
aTfcr>6 2 c*^|^L)^t*tc,0i 0 ^jSB#tt:5l6] tcig 

mui 2^nm.-t^^iifs.<. ^juhT^zT-r^. 

e>7 1a«. ;*JAgA7 2 b©RT{4B(757K¥§B 
^i-SrJSijir-S®-?:, 5"x-yi7 WN*-7 llilfiJibilif^-a: 
■r, fi^-&^ig7 1 t«)^3 3 a <!:<D«^«iNH^$nT7 
D > h vo.- 5 (O^ 1 ->i-ge# 5 2 COili!l»f^«M*J 
^nfc^STS-S. X, tr>4 4:di7-;/^JS8 2 b(cS 

3L- 4 y ^ 8 2 2fct^»^^ 8 3 ^^n- LTJSft» 

[0 0 2 8] nIl!»/1^;U2;5«5^Jl/h7-7 7'bfc^lC, U 
i'->3.-4dt$&fc«;^tcUa»»f^r'5i, 01 nzm 
$n-5<tplw. e>7 1 C7^^<*AS7^C7 2 b©«^gP^J^ 
^SrfflfbL, ;intCj;D. -y ^7 u;-?- 7 1 *itf > 7 1 
b^£(f'£.-tClElil!ii!jf^bT^^?g^7 1 at^^3 3 a t 
«-»-&»I^L, mi ->^-gP**5 2*<^x'yi7^/'?-7 

1 tmzmm^mtfi^o ccdb#. e>6ie«, *a 
M-r^o-c, u -^u 7 h 'J >^ 6 1 (issiibf^-a-rjcs 

iCbfc**T3&0. 'J-\"J7 hU>;7 6 l*tg»ll!)f^b 

m^<DT'. 70>h->aL— 5CDm2->i— §5**5 3«il 
l)ii!)f^-&-r. >'D>hU:7h'J>/762 t)Si!)i!)f^-ti-T 
tSSLbfeiS-r. b!>6 2citt, :^AS7t5 3 a<DHt( 

bfc<^,^^ifftit-r5<. X, tf>4 4*t:7-;,/7)g8 2 bt' 

[0 0 2 9] 7D>h->i-5<^^2->3L-ge**5 3Ai 
iiW^Itg i: fc?^ . U -\- -> a - 4 $ ^ »C ft;^ 
ttiftf^-r-Bi:, 01 2lc^$n'5J;pJC, e>6 1ei: 
;«7A«7^C4 2©ml«Si:®^j*3Sfci;e>6 2 d t*A«A 
5 3 a(7)Hft^i:<D^tglCJ:0 'J-\"J yhU>{7 6 1 RlX 
7D>hiJ:7h'J>i76 2;5^SE37:bfc^^ 'J-\'->i-4 

i&.zfyu>h>':2.-5i:mzm:fjizmmwii^-r^, zn 



9 
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